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Remarks: 

Rejection under 35 U,S.C § 112: 

Claim 5 is rejected under 35 U.S.C. § 1 12, first paragraph, as failing to comply 
with the written description requirement. The Examiner alleges that no support is seen 
for the amendment which replaces "the hydrogen atom of the hydroxyl group" with — the 
hydrogen atom at all or independently of each other at any of the hydroxyl groups--. 
Applicants have amended claim 5 to cancel the matter to which the Examiner alludes to 
and Applicants respectfully request that the 35 U.S.C. §112, first paragraph, rejection 
with respect to claim 5 be reconsidered and withdrawn. 

Claims 5-10 are rejected under 35 U.S.C. § 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which Applicants regard as the invention. The Examiner alleges that claim 5 is unclear 
because the body of claim 5 does not support the preamble of claim 5 regarding the 
treatment of arteriosclerosis. Applicants have amended claim 5 to include the phrase "a 
subject in need of treatment for arteriosclerosis" in the body of claim 5 which should 
obviate the 35 U.S.C. § 112 rejection, second paragraph rejection. Accordingly, 
Applicants respectfully request that the 35 U.S.C. § 1 12, second paragraph rejection with 
respect to claim 5 and dependent claims 6-10 be reconsidered and withdrawn. 

Rejection under 35 U>S,C $ 103ra): 

Claims 5-10 are again rejected, as set forth in the Office Action mailed December 
12, 2002, under 35 U.S.C. § 103(a) as being unpatentable over Murase etal in view of 
Cynshi etal Further to Applicant's remarks in response to the 35 U.S.C. 103(a) rejection 
of the Office Action mailed December 12, 2003, AppHcants again emphasize that many 
factors are believed to be associated with the crisis and formation of arteriosclerosis, and 
the fi-ee radicals and the active oxygen radicals are only part of these factors. Though a 
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compound has anti-oxidant activity, it is not necessarily effective in the treatment of 
arteriosclerosis. This is self-evident because no anti-oxidant agent has yet been 
authorized as a pharmaceutical preparation for treating arteriosclerosis. 

Enclosed herewith is a declaration under 37 C.F.R. § 1. 132. In the experiments, 
the effects of the chromal glucoside (TMG) on the expression of the cell adhesion 
molecules (VCAM-1 and ICAM-1) were investigated. The cell adhesion molecule is one 
of the important factors in the development of arteriosclerosis. For example, refer to "III. 
FACTORS FOR THE ARTERIOSCLEROSIS", PAGE 87-97 of "THE 
EXPERIMENTAL MEDICINE SERIES FOR THE CLINICIAN NO. 15, THE 
MOLECULE MEDICINE OF THE ARTERIOSCLEROSIS", enclosed. 

As is clear from the results of the experiments, TMG suppresses the increase 
expression of VCAM-1 and ICAM-1 on Human aortic endothelial cells (HAEC) induced 
by the cytokine EL-lp. Consequently, this not only proves that TMG has anti-oxidant 
properties but also that TMG expresses inhibitory effects on cell adhesion molecules 
greatly associated with the action mechanism of arteriosclerosis. 

Murase et al, in view of Cynshi et al neither teaches nor suggests that chromal 
glucoside possesses the inhibitory effects of cell adhesion as well as anti-oxidant 
properties as discussed above. 

Based on the foregoing, Applicants respectfially request that the 35 U.S.C. 
§103(a) rejection be reconsidered and withdrawn with respect to claims 5-10. 

Conclusion: 

In view of the foregoing. Applicants submit that all pending claims are in 
condition for allowance and request that all claims be allowed. The Examiner is 
invited to contact the undersigned should he believe that this would expedite 
prosecution of this application. It is believed that no fee is required. The 
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Commissioner is authorized to charge any deficiency or credit any overpayment to 
Deposit Account No. 13-2165 



MATHEWS, COLLINS, SHEPHERD & McKAY, P.A. 
100 Thanet Circle, Suite 306 
Princeton, NJ 08540 
Tel: 609 924 8555 
Fax: 609 924 3036 



Respectfully submitted, 



Dated: January , 2004 




Greggry pbughtonL/ 
Reg. No. 47,666 
Attorney for Applicant 
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THE EXPERIMENTAL MEDICINE SERIES FOR THE CLINICIAN NO. 15 
THE MOLECULE MEDICINE OF THE ARTERIOSCLEROSIS 
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(Translation of Page 87-97) 
III. FACTORS FOR THE ARTERIOSCLEROSIS 

ADHESION MOLECULE BETWEEN LEUKOCYTE AND VASCULAR ENDOTHELIAL 
5 CELL 

- Role of Monocyte in Mechanism of Confluence at Focus ojE 
Atherosclerosis - 
Noriaki Kume 

-The initial image of -atherosclerosis (pultaceous 

10 arteriosclerosis) manifests itself in the local confluence 
of foam cells which originate in monocytes/macrophages under 
the vascular endothelium. The penetration of monocytes in 
blood into the vascular wall is thought to be participated 
in by an adhesion molecule peculiar to the leukocyte expressed 

15 on the surfaces of vascular endothelial cells. At present,- 
in spite of the assumption of- the multistage mechanism 
involving a plurality of adhesion molecules, at least VCAM-1 
and ICAM-l'are actually expressed as localized in the initial 
morbid change of atherosclerosis and the mechanism of inducing 

20 the expression of these molecules has been being elucidated. 
1. Role of Monocyte in Atherosclerosis 
During the. initial stage of the evolution of 
atherosclerosis, the local confluence under the vascular 
endothelium of foam cells which have a large amount of 

25 esterif led cholesterol accumulated therein is observed. In 
spite of the assertion that these foam cells originate in 
the macrophages arising from monocytes in blood and .the 
vascular smooth cells, it is held that particularly the initial 
morbid change originates mostly in macrophages. The 

30 macrophages transform into the foam cells through the 
mechanism of introject^ng low density lipoprotein (LDL) 
modified as by oxidation through the medium of their peculiar 
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receptors and consequently form a morbidity called fatty 
streak. Further, the macrophages, by yielding and emitting 
cytokines or growth "factors, are aggravated to a more 
complicated morbid change accompanied by migration and 
5 propagation of vascular smooth cells in the intine. Further, 
the focus of atherosclerosis is known to allow the presence 
of T-lymphbcytes therein. It is conceivable that the 
cytokines which originate in T-lymphocytes possibly 
participate in this morbid change. What' mechanism 
10 participates in the penetration of monocytes and lymphocytes 
into the vascular wall?^* ' 

2. Hypothesis of Adhesion Molecule in Mechanism of 
Penetration of Monocyte into Atherosclerosis 

In the models of such experimental animals as rats and 

15 monkeys which had been loaded with hypercholesterol feed, 
an image of local adhesion of numerous monocytes to part of 
the arterial endothelium was observed under a scanning 
electron microscope already in the early stage following the 
start of the loading of cholesterol, i.e. when no clear sign 

20 of the morbid change of atherosclerosis wasvisible . From 
this fact, it can be inferred that the phenomenon of adhesion 
of monocytes to the vascular endothelial cells prior to the 
penetration thereof to below the endothelium plays an 
important role. It is conceivable that at least part of the 

25 phenomenon of such adhesion to the vascular endothelial cells 
is caused by the local change of adhesiveness to the monocytes 
on the surfaces of endothelial cells possibly through the 
medium of an adhesion molecule peculiar to the leukocytes 
expressed on the surfaces of cells. 

30 3. Leukocyte Adhesion Molecule Expressed on Vascular 

Endothelial Cells 

As regards the adhesion molecule for the leukocytes in 
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the vascular endothelial cells, efforts have been chiefly 
directed toward elucidating the molecular mechanism 
responsible for supporting the confluence of various species 
of leukocytes at inflammatory tissues or the homing of 
5 lymphocytes to the lymphonodus. So far, a plurality of 
different adhesion molecules have been identified and their 
molecular structures and their ligands on the leukocytes' 
side have been elucidated (Fig. 1) . These adhesion molecules 
are broadly divided by analogy of molecular structure into. 
10 selectin and immunoglobulin superf amily . " 
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Selectin 

The selectin is a protein of such a structure as 
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extracellularly retains a lectin-like domain, an EGF 
(edidermal growth factor) -like domain, and a consensus repeat . 
It has been found in three similar structures , i.e. E-selectin 
(endothelial leukocyte adhesion molecuie-1: ELAM-l), 
5 L-selectin (leukocyte adhesion molecule-1: LAM-1, lectin 
adhesion molecule-1: LECAM-1), and P-selectin (granule 
membrane protein-140: GiyiP-140, CD62)., The E-selectin^* is 
recognized to be expressed only in the vascular endothelial 
cells stimulated by such cytokines as IL-1 ( interleukin-1) 

10 and TNF (tumor necrosis factor) and endotoxin. The control 
of this expression is mainly on the level of transcription 
and is in need of activation of NF-/rB which is one of the 
transcription factors. It is, however, said that the 
activation alone does not suffice the control . The 

15 P-selectin^*^* is recognized to be expressed to vascular 
endothelial cells and blood platelets," The P-selectin is 
stored in the Waibel-Palade body in the vascular endothelial 
cells and in the a granules in the blood platelets and is 
speedily transmitted to the surfaces of cell membranes by 

20 the simulation of thrombin, histamine, or calcium ionophore. 
The L-selectin^^'^^* is constantly expressed on the surfaces 
. of various species of leukocytes including monocytes and 
lymphocytes. The. L-selectin is possessed of siich a control 
mechanism which enables it tobe speedily shed from the surfaces 

25 of leukocytes by the stimulation of a chemoatt ractant or a 
phorbol exerted on leukocytes . The ligand of the selectin 
is a saccharic chain''* called ^^sialyl lewis X" and is considered 
to be joined to the lectin-like domain of selectin. The 
adhesion between leukocytes and vascular endothelial cells 

3 0 necessitates not only the lectin-like domain which is a binding 
site but also the normal cytoplasmic inclusion domain. It 
is presumed that, the linkage between the- lectin and the 
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cytoskeleton is probably important . 
2. Immunoglobulin superfamily 

The VCAM-1 (vascular cell adhesion molecule-1^ 
intercellular adhesion molecule-110 : INCAM-110 ) has the 

5 expression thereof induced by such cytokines as IL-1, TNF, 
and IL-4 and endodoxin . "^^^ The induction of the expression 
by at le^3t the TNF, however, is on the level of transcription 
and is in need. of activation of NF-atB. It is said that the 
activation alone does not suffice the induction. The ligand 

10 of the VCAM-1 is an a4/)3l integrin called (very late 

antigen-4 ) . " Though the VLA-4 is a receptor f or f ibronectin, 
it is said that the binding site of the VCAM-1 is not identical 
with the binding site of the f ibronectin./^' Since the VLA-4 
is expressed in lymphocytes and monocytes and not in 

15 neutrophiles so far as blood cells are concerned, it is safe 
to infer that the VCAM-1 is an adhesion molecule more selective 
for lymphocytes and monocytes . The human VCAM-1 was at first 
reported to possess a structure having six 
immunoglobulin-like domains. Most human VCAM-1 expressed 

2 0 actually in man, however, is said to be a molecule having 
seven domains. This difference is said to originate in 
alternative splicing. Further, it has been demonstrated 
that the molecule having seven domains permits the presence 
of VLA-4 binding sites at two positions and the molecule having 

25 six domains permits the presence at one position on account 
of . the lack of domain 4.^^^^^* 

The ICAM-1 (intercellular adhesion molecule-1 is 
recognized to be expressed not only in the vascular endothelial 
cells but also in various species of .cells. In the cultured 

30 vascular endothelial cells, the expression is already 
recognized in a small amount and this expression is further 
induced by the' stimulation of such cytokines as lL-1, TNF, 
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and interferon (IFN-() or endotoxin. The ICAM-l has LFA-1 
(lymphocyte function-related antigen 1) (CDlla/CDl8) and 
Mac-1 (CDllb/CD18 ) , i.e. integrins possessing a 02s"ubunit, 
as the ligands thereof. 
5 The VLA-4 and the LFA-1 and the Mac-1 which are leukocyte 

side ligands of the VCAM-1 and ICAM-1 are constantly expressed. 
It has been known that the avidity of these integrins for 
the VCAM-1 and the ICAM-l possess such a control mechanism 
that this avidity is enhanced by the chemoattractant . f or 

1 0 leukocytes or the phorbol ester capable of activating protein 
kinase c.^*^^*^^* 

4. Mechanism of Adhesion of Leukocyte to Vascular 
Endothelial Cells 

- Multistage Model - 

15 It has been shown that the adhesion of leukocytes to 

the stimulated cultured vascular endothelial cells under the 
condition involving flow velocity is not much concerned with 
the ICAM-1 but is supported by the adhesion of L-selectin 
to the ligand thereof. -Further, this fact suggests the 

20 presence of a counter receptor for the L-selectin which is 
induced, by the stimulation such as of cytokines . Even in 
vivo, when the behavior of leukocytes marked by fluorescence 
which has been stimulated by cytokines and passed- throug2i 
an exposed minute mesenteric veins is observed under a 

25 micxoscope, it is found that the L-selectin supports the state 
of moderate rolling adhesion on the surfaces of vascular 
endothelial cells and further that the strong adhesion which 
follows the rolling is supported by the integrin and the 
ICAM-1^^*~^°* (Fig. 2). No direct proof in the artery side 

30 endothelial cells has not been obtained to date . Nevertheless, 
the possibility of a similar multistage mechanism 
participating in this behavior is not inconceivable. 
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FIG. 2 MULTISTAGE MODEL IN MECHANISM OF ADHESION OF LEUCOCYTES TO VASCULAR 
ENDOTHELIAL CELLS 

5 . Adhesion Molecule between Leukocytes and Vascular 
5 Endothelial Cells Expressed in Locus of Atherosclerosis 

It has been found that in cholesterol-loaded rabbits 
and WHHL rabbits which are animal models for familial 
hypercholesterolemia, the VCAM-1 is locally expressed in the 
■ endothelial cells covering the morbid foam cells. The 

10 leporine VCAM-l is recognized to be expressed already in the 
aorta roughly one week after the start of cholesterol loading, 
namely when no clear morbid change in foam cells is observed. 
This fact suggests that this adhesion molecule participates 
in the confluence of monocytes in the very early stage of 

15 the evolution of atherosclerosis.^^* On the other hand, it 
is said that in the focus of human atherosclerosis, the foam 
cells are recognized to induce expression of ICAM-1 in a large 
amount. Also in the models of tylosis of inner membrane 
^caused by forced passage of a balloon through the leporine 
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aorta, the VCAM-1 and the ICAM-1 are recognized to be 
expressed . '^^^ Further, it is reported that in the other models 
of tylosis of inner membrane caused by the electric stimulation 
of the leporine carotid arteries, the administration of an 
5 anti-CD18 antibody results in partly, if not perfectly, 
repressing the subendothelial penetration of monocytes . 
6. Stimulation for Inducing Expression of VCAM-1 and ICAM-1 
in Atherosclerosis 

The VCAM-1 and'the ICAM-1 have their expressions induced 
10 by cytokines and endotoxin. It is, therefore, conceivable 
that in particularly progressed morbid changes, the 
expression of these adhesion molecules is further amplified 
by such cytokines as IL-1 and IL-4 which are yielded and emitted 
by monocytes and T-lymphocytes permeating vascular walls, 

1 5 What stimulation induces the expression of adhesion molecules 

which first support the penetration of such monocytes and 
lymphocytes? The changes which are recognized to occur very 
early in the models of leporine atherosclerosis are claimed 
to be local increases of the concentration of lipoprotein 
20 such as LDL in the arterial walls at an favorite site for 
atherosclerosis such as the site for vascular 
ramification. The assertion that the oxidative 

modification of LDL plays an important role as the cause for 
atherosclerosis has found widespread acceptance as evinced 

2 5 by the fact that the oxidative LDL is detected at the focus 

of atherosclerosis by the immunocyto-chemistry using a 
monoclonal antibody against oxidative LDL,-^* the fact that 
the administration of an antioxidant capable of repressing 
the oxidative modification of LDL in vitro results in 
30 inhibiting the development of atherosclerosis of WHHL rabbits 
in vivo,^*^"'* and so on. It is, therefore, not difficult to 
conclude that the LDL which has accumulated subendothelially 
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in the blood vessel and has undergone oxidative modification 
directly simulates the vascular endothelial cells and induces 
expression of "adhesion molecules. 

It has been heretofore held that the 
5 phosphoatidylcholine, a phospholipid to be incorporated in 
the particles of LDL in consequence of the oxidative 
modification thereof, is transformed by hydrolysis into 
lyso-phosphatidylcholine (lyso-PC) and that this lyso-PC 
forms a chemoattractant for monocytes - We have demonstrated, 

10 however, that this phospholipid stimulates cultured vascular 
endothelial cells and induces expression of the ICAM-1 and 
the VCAM-1 on the mRNA level. The mechanism of inducing 
•adhesion molecules by the stimulation caused by other than 
cytokines suggests that this stimulation may be one of the 

15 first stimulations that promote the confluence of monocytes 
at the- focus of atherosclerosis. The 

lyso-phosphatidylcholine is recognized not only to be 
conspicuously increased by such atherogenic lipoproteins as 
an oxidized LDL and $ very-low density lipoprotein^ but also 

20 to be increased by the action of phospholipase A2 which is 
extracellularly expelled even in the inflammatory tissues.'*'^' 
Thus, the possibility of this adhesion molecule participating 
in the mobilization of leukocytes in the inflammatory tissues 
is not inconceivable.^ 

25 Conclusion 

The multistage molecular mechanism which operates 
through the medium of a plurality of adhesion molecules between 
leukocytes and vascular endothelial cells is being elucidated 
today. The mechanism of the adhesion of monocytes and 

30 lymphocytes to the arterial endothelium suffering from a 
morbid change of atherosclerosis probably permits inference 
of a multistage mechanism which operates through the medium 
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of adhesion molecules similarly to the mechanism of the 
confluence of leukocytes at inflammatory tissues. This 
mechanism, however, entails riddles yet to be solved. 
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